1,3-β-d-Glucan synthase of Paracoccidioides brasiliensis: recombinant protein, expression and cytolocalization in the yeast and mycelium phases.
Paracoccidioides brasiliensis is a thermo-dimorphic human pathogenic fungus that in the mycelium phase lives at 23°C in environment and in the yeast phase at 37°C in the host tissues. In P. brasiliensis, the main polymers that compound the cell wall are chitin, 1,3-β-D-glucan and 1,3-α-glucan. They make a primary barrier responsible for the structural integrity and form of the cell wall. In P. brasiliensis, just one homologue of 1,3-β-D-glucan synthase gene (PbFKS1) was found. Here, the active recombinant protein (PbFks1pc) containing the catalytic region was obtained in Escherichia coli. In addition, a paradoxical dissociation was detected between the expression of the PbFKS1 transcript and the level of the corresponding protein PbFks1p, which was higher in the yeast phase, versus the amount of 1,3-β-D-glucan polymer, which was higher in the mycelium phase. Western blot analysis using protein extracts of cellular fractions showed that PbFks1p is present in the membrane-enriched fraction of mycelium and yeast cells and in the cell wall-enriched fractions of yeast cells. Confocal-immunocytolocalization of PbFks1p identified the protein in the apical growing region of the mycelium and distributed on the surface of the yeast cell. Two possible mechanisms could explain the above-mentioned discrepancy between the data: (a) overexpression of Rho1 GTPase as a regulator of 1,3-β-D-glucan synthase; (b) possible post-translational regulation of PbFks1p in P. brasiliensis isolates.